Spectral data for all new compounds S2-S11 C NMR, the nature of carbons (C, CH, CH 2 and CH 3 ) was determined by recording the DEPT-135 spectra, and is given in parentheses and noted as s = singlet (for C), d = doublet (for CH), t = triplet (for CH 2 ) and q = quartet (for CH 3 ). In the 1 H-NMR, the following abbreviations were used throughout: s = singlet, d = doublet, t = triplet, q = quartet, qui =quintet, m = multiplet and br. s = broad singlet. The assignment of signals was confirmed by 1 H, 13 C CPD and DEPT spectra. High-resolution mass spectra (HR-MS) were recorded using Micromass Q-TOF micro mass spectrometer using electron spray ionization (ESI) mode and atmospheric pressure chemical ionization (APCI) modes. All small scale dry reactions were carried out using standard syringe-septum technique. Reactions were monitored by TLC on silica gel using a combination of hexane and ethyl acetate as eluents. Reactions were generally run under argon or a nitrogen atmosphere. Solvents were distilled prior to use; petroleum ether with a boiling range of 40 to 60 C was used. Acme's silica gel (60-120 mesh) was used for column chromatography (approximately 20 g per one gram of crude material).
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H-NMR, the following abbreviations were used throughout: s = singlet, d = doublet, t = triplet, q = quartet, qui =quintet, m = multiplet and br. s = broad singlet. The assignment of signals was confirmed by 1 H, 13 C CPD and DEPT spectra. High-resolution mass spectra (HR-MS) were recorded using Micromass Q-TOF micro mass spectrometer using electron spray ionization (ESI) mode and atmospheric pressure chemical ionization (APCI) modes. All small scale dry reactions were carried out using standard syringe-septum technique. Reactions were monitored by TLC on silica gel using a combination of hexane and ethyl acetate as eluents. Reactions were generally run under argon or a nitrogen atmosphere. Solvents were distilled prior to use; petroleum ether with a boiling range of 40 to 60 C was used. Acme's silica gel (60-120 mesh) was used for column chromatography (approximately 20 g per one gram of crude material).
GP-1 (General Procedure for Friedel-Crafts Alkylation and Acylation of Ethyl Cinnamates):
To an oven dried Schlenk tube under nitrogen atmosphere, were added ester 1 (100 mg, 0.42-0.57 mmol), arene 2 (in case of benzene, toluene and xylene 12 equivalents and for other electron rich arenes 1.5 equivalents were used for 1 equivalent of the ester 1) and DCE (2 mL), followed by the addition of triflic acid [3 equiv (i.e 1.26-1.71 mmol)]. The resultant reaction mixture was stirred at 80 C for 12-24 h. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by the addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL). The combined organic layers were washed with saturated NaCl solution, dried (Na 2 SO 4 ) and concentrated under reduced pressure. Purification of the residue by silica gel column chromatography (petroleum ether/ethyl acetate) furnished the indanone 3 (54-92%).
Compound 1a is commercially available, Compounds 1b, 3-(4-chlorophenyl)-3-methylindan-1-one (3f): GP-1 was carried out with ester 1d (100 mg, 0.44 mmol), benzene 2a (416.6 mg, 5.34 mmol), DCE (2 mL) and triflic acid (0.1 mL, 1.33 mmol). The resulted reaction mixture was stirred at 80 C for 24 h. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by the addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL). The combined organic layers were washed with saturated NaCl solution, dried (Na 2 SO 4 ) and concentrated under reduced pressure. =2966, 2930, 1710, 1602, 1491, 1462, 1288, 1234, 1151, 1093, 1012, 828, 762, 674, 582 3-(4-chlorophenyl)-3,6-dimethylindan-1-one (3g): GP-1 was carried out with ester 1d (100 mg, 0.44 mmol), toluene 2b (492.0 mg, 5.34 mmol), DCE (2 mL) and triflic acid (0.1 mL, 1.33 mmol). The resulted reaction mixture was stirred at 80 C for 24 h. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by the addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL). The combined organic layers were washed with saturated NaCl solution, dried (Na 2 SO 4 ) and concentrated under reduced pressure. Purification of the residue by silica gel column chromatography (petroleum ether/ethyl acetate 97:3 to 95:5) furnished indanone 3g (100 mg, 83%) as colorless viscous liquid. [TLC control R f (1d) =2964, 2851, 1705, 1581, 1488, 1399, 1282, 1244, 1161, 1093, 826, 724, 665, 588 3-(4-chlorophenyl)-5,6-dimethoxy-3-methylindan-1-one (3i): GP-1 was carried out with ester 1d (100 mg, 0.44 mmol), veratrole 2c (92.1 mg, 0.67 mmol), DCE (2 mL) and triflic acid (0.1 mL, 1.33 mmol). The resulted reaction mixture was stirred at 80 C for 12 h. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by the addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL 3-(4-chlorophenyl)-3-ethyl-5,6-dimethoxyindan-1-one (3k): GP-1 was carried out with ester 1f (100 mg, 0.42 mmol), veratrole 2c (86.7 mg, 0.63 mmol), DCE (2 mL) and triflic acid (0.1 mL, 1.25 mmol). The resulted reaction mixture was stirred at 80 C for 12 h. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by the addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL 
3-(4-bromo-2-methoxyphenyl)indan-1-one (3l):
GP-1 was carried out with ester 1a (100 mg, 0.57 mmol), 3-bromoanisole 2d (159.2 mg, 0.85 mmol), DCE (2 mL) and triflic acid (0.1 mL, 1.70 mmol). The resultant reaction mixture was stirred at 80 C for 24 h. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by the addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL 
3-(2-bromo-4-methoxyphenyl)-3-methylindan-1-one (3m):
GP-1 was carried out with ester 1c (100 mg, 0.52 mmol), 3-bromoanisole 2d (147.7 mg, 0.78 mmol), DCE (2 mL) and triflic acid (0.1 mL, 1.57 mmol). The resulted reaction mixture was stirred at 80 C for 24 hrs. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by the addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL). The combined organic layers were washed with saturated NaCl solution, dried (Na 2 SO 4 ) and concentrated under reduced pressure. Purification of the residue by silica gel column chromatography (petroleum ether/ethyl acetate 90:10 to 85:15) furnished indanone 3m (160.0 mg, 92%) as white solid, recrystallized the solid with dichloromethane/hexane, m. p. 120-124 C. [TLC control R f (1c) 6-methyl-3-phenylindan-1-one (3n) and 3-(4-methylphenyl)indan-1-one (5n): GP-1 was carried out, to an oven dried Schlenk tube under nitrogen atmosphere, were added ester 2b (100 mg, 0.57 mmol), toluene (626.5 mg, 6.81mmol) and DCE (2 mL), followed by the addition of triflic acid (0.15 mL, 1.70 mmol). The resultant reaction mixture was stirred at 80 C for 24 h. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by the addition of aq. NaHCO 3 and extracted with DCM (3 × 20 mL). 
3,6-dimethyl-3-phenylindan-1-one(3p) and 3-methyl-3-(4-methylphenyl)indan-1-one (5p):
GP-1 was carried out with ester 1c (100 mg, 0.52 mmol), toluene 2b (581.1 mg, 6.30 mmol), DCE (2 mL) and triflic acid (0.1 mL, 1.57 mmol). The resulted reaction mixture was stirred at 80 C for 24 h. Progress of the reaction was monitored by TLC until the reaction is completed. The reaction mixture was quenched by the addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL). The combined organic layers were washed with saturated NaCl solution, dried (Na 2 SO 4 ) and concentrated under reduced pressure. Purification of the residue by silica gel column chromatography (petroleum ether/ethyl acetate 97:3 to 94:6) furnished an inseparable mixture of indanones 3p & 5p (112 mg, 90%) 3p and 5p) .
5-methyl-3',4'-dihydro-2'H-spiro[indene-1,1'-naphthalen]-3(2H)-one (3s):
To an oven dried Schlenk tube under nitrogen atmosphere, were added ester 1g (100 mg, 0.52 mmol), toluene 2b (581.1 mg, 6.30 mmol) and DCE (2 mL) followed by the addition of triflic acid (0.1 mL, 1.57 mmol). The resultant reaction mixture was stirred at 50 C for 24 h. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by the addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL). The combined organic layers were washed with saturated NaCl solution, dried (Na 2 SO 4 ) and concentrated under reduced pressure. Purification of the residue by silica gel column chromatography (petroleum ether/ethyl acetate 97:3 to 95:5) furnished the spiro-tetracyclic ketone 3s (74.1 mg, 61%) as 
S11
Justification for the structures of 3l and 3m about the formation of initial Friedel-Crafts C-C bond at the ortho-position to the methoxy group:
Usually aromatic methoxy protons in 1 H-NMR appear around = 3.8 ppm. If it is at orthoposition, it is possible to have the methoxy group in the shielding zone of the ortho-substituent. This is in good agreement and reminiscent to those advanced compounds observed in the total synthesis of herbertanes, particularly, the precursors of -herbertenol, 1 with the methoxy group at para-position, with respect to the bulky cyclopentane moiety, normally appears at = 3.8 ppm whereas, in case of -hebertenol, methoxy group at ortho-position appears at slightly shielding zone at nearly = 3.72 ppm. In a convincing way to the above observation, in the present case, the methoxy group appears in the shielding zone (3l: = 3.73 ppm, 3m: = 3.38 ppm) of indane aromatic ring. Further shielding of methoxy group in case of 3m can be explained based on quaternary carbon atom that may push away the anisyl aromatic moiety in such a way that the methoxy group may slightly experience diamagnetic anisotropy created by indanone moiety. It is also true that in the other systems with para/meta-aromatic methoxy groups the OMe shifts normally appear at around = 3.8 ppm and it may be possible to observe further deshielding when the substituent is electron-withdrawing or in extended conjugation.
2 Furthermore, structures of the 3l and 3m can be confirmed from the correlation spectroscopy as discussed below:
Based on NOESY: We have used this method to recognize the interaction of the methoxy group with methyl group of quaternary center. However, not much spatial interactions can be seen as the system is not rigid enough to restrict the rotation of the anisyl aromatic moiety. Therefore, only slight interaction has been noted at marked in the spectra. 
Based on

5,6-dimethoxy-3',4'-dihydro-2'H-spiro[indene-1,1'-naphthalen]-3(2H)-one (3t):
To an oven dried Schlenk tube under nitrogen atmosphere, were added ester 1g (100 mg, 0.46 mmol), veratrole 2c (95.8 mg, 0.69 mmol) and DCE (2 mL) followed by the addition of triflic acid (0.12 mL, 1.70 mmol). The resultant reaction mixture was stirred at 50 C for 24 h. Progress of the reaction was monitored by TLC until the reaction was completed. The reaction mixture was quenched by addition of aqueous NaHCO 3 and extracted with DCM (3 × 20 mL). The combined organic layers were washed with saturated NaCl solution, dried (Na 2 SO 4 ) and concentrated under reduced pressure. 
